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法的动力计算精度。本文详细讨论了 Timoshenko 梁和 Mindlin 板对应的运动方
程，推导了相应连续问题的波动频率。对于 Timoshenko 梁和 Mindlin 板的稳定
节点积分无网格半离散方程，通过将节点挠度和转角变量表示为简谐函数，代入
相应的无网格半离散方程后得到离散问题对应的频率特征方程，继而可以得到离
































The locking issue is critical for the numerical solutions of the shear deformable 
Mindlin plate. The stabilized conforming nodal integration meshfree formulation is 
based on the curvature smoothing methodology and employs the smoothed nodal 
gradients of the meshfree shape function. The discretized equation of Mindlin plate 
for this method is derived by the desired nodal integration method, in which the 
smoothed and direct nodal gradients of the meshfree shape function are used for the 
bending stiffness and the shear stiffness construction, respectively. This approach can 
satisfy the Kirchhoff mode reproducing conditions is bending exact. Moreover it 
achieves the stability as well the computational efficiency. In this thesis the dynamic 
characteristics of this formulation are studied and compared with other formulations 
using Gauss integration and direct nodal integration methods, including the dispersion 
analysis of Mindlin plate formulation and its one dimensional analogy, Timoshenko 
plate formulation. Meanwhile the transient analysis is also performed for the Mindlin 
plate problem.  
The dispersion analysis assesses the dynamic behavior of numerical methods 
through comparing the difference between the frequencies of the continuum problems 
and its corresponding meshfree discretized formulations. In this thesis firstly the 
equations of motion for Timoshenko beam and Mindlin plate are discussed and their 
continuum frequencies are derived in detail. Subsequently as for the meshfree 
semi-discretized equations, the deflectional and nodal variables are expressed by 
harmonic functions and then substituted into the semi-discretized equation to yield the 
characteristic equation to solve the discretized frequencies. Finally the space-time 
fully discretized meshfree equations for Mindlin plate are established by further 
invoking the Newmark time integration method and thereafter the transient analysis is 
also carried out. The numerical results of the dispersion and transient analyses prove 
that the meshfree formulation based on the conventional Gauss integration shows 
obvious locking problems and the stabilized conforming nodal integration meshfree 
formulation is locking free and has the most favorable dynamic characteristics. 
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移动 小二乘近似（MLS）提出了扩散单元伽辽金法（DEM）。1994 年 Belytschko
等人[10]在修正了（DEM）的基础上提出了无单元伽辽金法（EFG）。1995 年，Liu
等人[12]-[14]基于伽辽金法提出了一种再生核质点法（RKPM）。Oden 和 Duarte[11]




















和 Chen 提出了 Hermite 再生核无网格法[32]。该方法同时将节点挠度和转角作为
自由度构造挠度的无网格形函数，比传统再生核无网格法具有更高的精度。近来
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